The effect of nitro carburizing on corrosion resistance of carbon steel (AISI / 1020) is investigated. Test specimen 20x10 mm were manufactured according to ASTM. An one hour liquid nitriding at 550 °C followed by liquid carburizing at 925 °C for one hour, at saline medium is done. The sight and microscopic hardness for the hardened layer after carburizing, nitration and nitrocarburizing are studied, as well a corrosion test by an electrochemical cell in sea water is done, where the test specimen represents the cell's positive pole. Tafel's equation was adopted to calculate the corrosion average. The microstructures of all specimen group (nitration, carburizing and nitrocarburizing) were photographed. The resulting phases after each heat treatment were tested by x-ray diffraction apparatus. The results shown that the hardness of specimens increasing directly after the nitration, carburizing and nitrocarburizing processes. The corrosion average of the specimen after surface heat treatment was found to be less than that of the original metal.
INTRODUCTION
Current global industry witnesses quick development in all fields. Engineering and mechanical industries are considered the essential foundation in fabrication and high-efficiency engineering designs to achieve the required goal of building highly dependable industry at reasonable cost. It is mandatory that machines components of steel are of specific mechanical properties [1] , its surface shall be hard and wear -resistant with high resistance fatigue. Many researchers strived and many studies were conducted to improve the microstructure for purpose of increased hardening especially in the surface with preservation of core toughness to attain better properties for the metal. Surface hardening methods (nitriding, carburizing and nitrocarburizing) are selected, such methods are common to attain its requirements and efficiency. Nitrocarborizing is considered a heat treatment in which the steel's surface is saturated by one of the dispersion elements (carbon, nitrogen) in the atomic state which is obtained through analysis of some compounds and their contact with the steel's surface to form chemical bonds by absorption. Its infiltration inside steel is by dispersion.
Nitrocarburizing processes are conducted on steel components, e.g. valves, connecting rod of piston, crank shaft and cams in car engines, cutting tools and dies forming.
The metallurgical basics of nitrocarborizing are applied to control the process and determination of the formed layer (white dispersion layer) by nitrogen dispersion in steel. The phases obtained by nitrogen dispersion in the steel surface is iron nitride Fe 4 N in γ iron up to 6% as well as Fe 3 N phase in ε iron up to 11% where these phases form the white surface layer. They are called white because it they preserve their colors after solution treatment by Nital [2] (Fig.-1-) . This layer consists of non -metallic phases called nitrides [3] , the proportion of such nitrides depends on the chemical composition of steel, in high carbon steel, ε phase forms, in low carbon steel, γ phase form. Detection process of the phases requires sophisticated technology, e.g. x-ray. The formed surface layer is featured by its hardness and existence of alloying elements which unite with nitrogen or carbon to form nitrides or carbides. Hardness of low carbon steel is (300-400) Hv and for high carbon steel is (700-1000) Hv. Nitrocarburizing is performed at (530 -600)°C and the depth of the formed layer ranges between (0.2-1) mm depending on the chemical composition of the base metal and treatment time. Franjo et al, [4] studied the improvement of properties of steels applying salt bath nitrocarburizing with post-oxidation. In the present study the effect of nitocarburizing on corrosion resistance of carbon steel AISI 1020 is investigated. Preparation of a nitriding media of the under -shown salts and the weight proportions against them (61% sodium cyanide , 24% sodium chloride and 15% potasim carbonates) The above salts were placed in a stainless steel beaker and deposited in an oven at 550°C in order to melt the constituents before introducing the specimens. The above process was accompanied by heating the specimen in another oven at 150 °C to get rid of suspended moisture and avoiding the clamoring sounds caused by moisture in case of placing it inside the melter, and they were suspended in capillary steel wires, the beaker was taken out of the oven inside which the specimens were placed ( suspended in the melter), they were returned to the oven for one hour heating, then they were taken out of the oven and placed in water.
The Practical aspect

Salt bath (liquid) carburizing
Salt bath (liquid) carburizing was conducted on a group (C) of specimens shown in Table- 2-. The specimens were flooded with hot saline solution at 925 °C for one hour , the saline solution used is sodium cyanide and potassium cyanide, this process was conducted in the gaseous phase. Reaction occurs first at the surface between the saline solution and atmospheric oxygen, the second reaction, however, occurring between the saline solution and steel. Sodium cyanide in different percentages according to the depth of the carburizing layer is used. Nitrocarburizing It was conducted on a group of specimen (D) shown in Table- 2-. It considered of liquid nitriding process similar to that used on specimen group (B) of the same table. This was followed by liquid carburizing similar to the liquid carburizing conducted on specimen group (D).
Tests and Examinations X-ray diffraction test
X-ray diffraction test is investigated, this was conducted on B,C and D specimens groups of Table-2-Test results are shown in Table- 3-for purpose of attaining the phases that were attained after the surface heat treatments. 
Test of Microstructure
Test of microstructure on specimens groups in Table- 2-, the specimens were prepared as follows: 1-The specimens are treated with sandpaper Nos. 220, 320, 600, 800, 1000. The results are shown in Fig.(3)   Fig.3 Results of microhardness test
Corrosion Test
1-Preparation of the water solution
The water medium in which flooding shall be done was prepared. It consists of seawater of 35 grams and sodium chloride with 1000 grams of distilled water. pH is measured by a pH meter and was found to be 6.9 .
2-Electrochemical corrosion
Electrochemical corrosion is done by Tafel's method. It consists of passing an electric current in an electrochemical cell (Fig.(4) ) consisting of : a-Positive pole representing the wouldbe-tested specimen.
b-Negative pole representing the pole in which the electrons released from the anode pole converge, platinum element was used a pole in this cell.
c-Electrolyte of seawater.
d-Electric current source.
An electric current is passed at a specific potential according to metal type. Upon passage the current, the potential difference will change, thus indicating that this current causes corrosion. It is measured, that represents corrosion current which depends on Tafel Method for measuring corrosion average by taking contactors for the behavior of the anodic and cathodic metals. The intersection point represent the corrosion current, the results are shown in the following figures. 
